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Th is  t hes i s  cons i s t s  o f  two  pa r t s .  I n  t he  f i r s t
an  i nves t i ga t i on  i s  desc r i bed  o f  magne t i c  hype r f i ne  f i e l ds
o f  t he  s - t ype  impur i t y  a toms  Z r ,  Cs ,  Ba  and  La  i n  Fe  and
N i .  These  eLemen ts  have  a  ve ry  1ow so lub i l i t y  i n  Fe  and
N i ,  and ,  t he re fo re r  cêD  noÈ  be  i n t roduced  i n  t he  hos t
me ta l s  by  no rma l  me thods  such  as  a l t oy ing  o r  d i f f us ion .
Ins tead ,  t hey  we re  imp lan ted  as  rad lo -ac t i ve  i ons  w i th
the a j .d of  an isotope separator  or  by the recoi l -  t rans-
fe r red  i n  a  nuc lea r  reac t i on .  f t  1s  known  tha t  1n  th i s
way a lmost  every impur i ty  atom can be int roduced sub-
s t l t u t i ona l l y  i n  t he  I a t t i ce  t o  a  f a i r  deg ree .  To
measure the hyperf i -ne f ie lds the per turbed angular
co r re la t i on  t echn lque  was  used .  A t  l eas t  one  su i t ab le
p robe  1s  ava i l ab le  f o r  each  o f  t he  above  men t i oned
e l e m e n t s .
The f ie l .ds of  Zr  i -n  Fe and Ni  were studied
ln -beam by  the  pe r tu rbed  angu la r  d i s t r i bu t l on  t echn ique ,
us ing  the  KV I - cyc lo t ron .  The  obse rved  f i e l ds  f o l l ow  the
sys tema t i c  t r end  i n  t h i s  reg ion  o f  t he  pe r i od l c  sys tem.
Ba  and  Ce  i so topes  were  imp lan ted  to  i nves t i ga te
t h e  f i e l d s  o f  C s ,  B a  a n d L a .  I n  a l l  c a s e s  t h e  f r a c t i o n s
o f  a toms  a t  subs t i t l ona l  l - a t t i ce  pos i t i ons  ! ' / e re  sma f  1 ,
f o r  B a  e v e n  l e s s  t h a n  1 5 ? .  D e f i n i t e  h y p e r f i n e  f i e l d s
cou ld  no t  be  de r i ved  i n  a l l  cases .
The  second  ob jec t  o f  i nves t i ga t i on  conce rns  the
e l -ec t r i c  f i e l d  g rad ien t  (EFG)  a t  nea res t  ne ighbou rs  o f
T h e  s e c o n d  o b j e
e l e c t r i c  f j - e 1 d  g r a d i
i m n r r r i  1 -  \ /  ^ l -  n m q  i  n  d if r r L È / u !  r  e J
u s i n g  t h e  p r o b e s  I '
d e p e n d  v e r y  s e n s j - t j - \
- !  ^ *  - * l  - ^  i  - l - ' 1 - ' na t o m  a n o  n e r 9 I I I J ( ) u r I I
d e t e r r n i  n e d  b v  t h e  s cq e  L v r r , ! 4 r . v g  - J
t h e  c o n d u c t i o n  e l e c i
€ i  r e +  n r i  n n  i  n l  p e  t h e! . |  u  v r  r r r e r È / r v u
resu l t s  dev i -a te  sub :
tha t  we re  used  ea r l -
- ^ r , . . ' . ^ + ' r '  ^ +  + h ê  E F (q 5 y t t u r t s  L r J  v !
b u t i o n  o f  c o n d u c t i o l
h o s t  a t o m s .
r 4 7
T h e  s e c o n d  o b j e c t  o f  i n v e s t i g a t í o n  c o n c e r n s  t h e
o l a n f r i a  l i a l Á  a r , q j j g n f  ( E F G )  A f  n p : r e q f  n a i c h h n u p g  6 f\  u !  v  /
impu r i t y  a toms  i n  d i l u te  f cc  a l l oys  o f  Cu ,  Ag  and  Au ,
u s l n g  t h e  p r o b e s  l 0 0 R h  a n d  l l l C C . T h e  E F G  w a s  f o u n d  t o
depend  ve ry  sens i t i ve l y  on  the  d i s tance  be tween  p robe
a tom and  ne ighbou r i ng  impur i t y  a to rn .  I t  i s  ma in l y
de te rn ined  by  t he  sc reen ing  o f  t he  impur i t y  cha rge  by
the  conduc t i on  e lec t rons .  ! Í e  app l i ed  Lange r  and  Vosko ' s
f i r s t  p r i n c i p l e s  t h e o r y  t o  c a l c u l - a t e  t h i s  e f f e c t .  T h e
resu l t s  dev ia te  subs tan t i a l l y  f r om asympto t i c  app roaches
tha t  we re  used  ea r l 1e r .  I t  can  be  shown  tha t  t he
asynr Ínetry  of  the EFG tensor  is  caused by the redis t r i -
bu t i on  o f  conduc t i on  e lec t ron  cha rge  a t  t he  ne ighbou r i ng
hos t  a toms .
